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The  Italian  National  Health  System,  which  follows  a Beveridge  model,  provides  universal
healthcare  coverage  through  general  taxation.  Universal  coverage  provides  uniform  health-
care  access  to citizens  and  is  the  characteristic  usually  considered  the  added  value  of  a
welfare system  ﬁnanced  by tax revenues.
Nonetheless,  wide  differences  in practice  patterns,  health  outcomes  and  regional  usages
of resources  that  cannot  be justiﬁed  by  differences  in  patient  needs  have  been  demonstrated
to  exist.  Beginning  with  the  experience  of  the health  care  system  of  the  Tuscany  region
(Italy),  this  study  describes  the  ﬁrst steps  of  a long-term  approach  to  proactively  address
the issue  of geographic  variation  in  healthcare.  In particular,  the  study  highlights  how  the
unwarranted  variation  management  has been  addressed  in  a region  with  a high  degree
of managerial  control  over  the  delivery  of health  care  and  a consolidated  performance
evaluation  system,  by  ﬁrst,  considering  it a high  priority  objective  and then  by actively
integrating  it into  the  regional  planning  and  control  mechanism.  The  implications  of this
study  can be  useful  to policy  makers,  professionals  and  managers,  and  will  contribute  to  the
understanding  of  how  the management  of variation  can be  implemented  with  performance
 ﬁnanc
hors. P  measurements  and
© 2013 The Aut
. Introduction
Geographic variation in health care among both large
countries and regions) and small areas (hospital service
reas) has been extensively conﬁrmed and found to occur
cross all dimensions of performance, including quality,
ccess, utilization and health behavior. Moreover, it has
een found to be common across different healthcare sys-
ems and, in general, to have a relevant impact on the
ealth of nations and the health of their populations [1–3].
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The Italian National Health Care System (NHS), which
follows the Beveridge model [4,5], is a public health sys-
tem and provides universal coverage for comprehensive
and essential health services through general taxation. Uni-
versal cover should be the premise for a uniform capacity
of response for citizens. This characteristic is usually con-
sidered the added value of a welfare system ﬁnanced by
tax revenues, with centralized structures in charge of the
healthcare system’s governance. A true Beveridge-model
public system should ensure the achievement of equitable
access to health care regardless of individual ability to pay
or other characteristics such as income and region of resi-
dence. To achieve equity, similar cases must be dealt with
in similar ways and different cases must be dealt with in
different ways. When describing an equitable situation, dis-
Open access under CC BY-NC-ND license.tinctions must be made between horizontal and vertical
equity, in order to understand which one may  constitute
“even-handed treatment” depending on the situation [6].
Horizontal equity is the allocation of equal or equivalent
r CC BY-NC-ND license. 
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Table 1
Variation in different health service categories.
Category of health services Impact on variation
A Clinically proven effective services (e.g., volumes of
speciﬁc surgical procedures).
In this case variation is unwarranted. It means that the
health system failed to properly and equitably answer to
citizen’s health needs.
B  Services delivered according to care settings. Variation determined by the organizational choices of the
health provider whose services and treatments may  be
delivered in alternative care settings with at the same
health outcomes (e.g., in-patient admissions for
interventions which could be instead performed on a day
surgery basis).
C  “Elective services” to be delivered according to patient
needs, choices and risk propensity (e.g., hip replacement).
Refer to treatments for which usually different options
with different trade-off exist. Variation ought to reﬂect
patients’ different needs and preferences, while on the
contrary, it often reﬂects physicians’ discretionary choices.
D  Supply-sensitive services: services whose intensity of use
might increase when the number of services available
increases (i.e., number of beds, number of family
Variation might be unwarranted: the health provider faces
problems to ensure equity and appropriateness. Overuse
or  underuse of speciﬁc procedures can occur.
Among them, the Tuscany region entrusted the Labora-
torio Management e Sanità of Scuola Superiore Sant’Anna
(MeS Lab)1 to design and implement a multi-dimensionalphysicians available for out-patient treatments,
technologies for diagnostic imaging services, etc.).
resources for equal needs; vertical equity is the alloca-
tion of different resources for different levels of needs.
These two dimensions of equity have dramatically differ-
ent policy implications [7,8]. For example, on the one hand
a universal health care plan might appeal to horizontal
equity considering that everybody needs health care at
some point. On the other hand, targeted programs for the
poor would appeal to vertical equity and can be considered
as a positive discrimination.
The Italian NHS still has a long way to go to achieve
both horizontal and vertical equity [9–11]. Generally health
systems try to pursue vertical equity through speciﬁc
projects and initiatives. Instead, horizontal equity can be
achieved only through an integrated approach combin-
ing all the policies and strategies adopted by the health
system. Among such policies and strategies, document-
ing and publicly comparing healthcare data are the ﬁrst
important steps in identifying and addressing variation
even if knowledge alone does not, unfortunately, always
lead to action [1]. Actually, there are different categories
of health services, which can determine unwarranted or
warranted variation and are therefore to be managed in dif-
ferent ways (Table 1, adapted from Wennberg et al. [12]).
There are some services, such as clinically proven effec-
tive services, for which the evidence-based medicine (EBM)
allows to identify some reference standards. Persistent and
signiﬁcant deviations from standard is to be considered
as negative and is therefore to be avoided since it might
impact negatively on patient health (letter A of Table 1).
There is also another category of services for which low-
cost care settings can be identiﬁed for the same outcome
(letter B of Table 1). Performance evaluation systems (PES)
especially focus on monitoring results for the above men-
tioned typologies of services (letters A and B) and urge
health systems to constantly improve in order to achieve
the reference standards. There are instead other services
(letters C and D of Table 1), which have no reference
standard; however, they have rates unevenly geographi-
cally distributed for the same need [1–3].
Therefore, reﬂecting on variation in a Beveridge health-
care system raises the following two important policyquestions: one, which policies and governance tools may
encourage both providers of care and policymakers to pri-
oritize the reduction of unwarranted variations? Second, if
performance evaluation systems in healthcare are a gover-
nance tool able to promote changes and improve results,
could objectives reﬂecting horizontal equity be included
into such systems to address and reduce unwarranted vari-
ation?
Starting with the experience of the health care sys-
tem of the Tuscany region (Italy), this study describes the
ﬁrst steps of a long-term approach to proactively answer
the above open questions. In particular, the study high-
lights how, in a region with a high degree of managerial
control over the delivery of health care and a consoli-
dated performance evaluation system, the management of
unwarranted variation has been addressed by, ﬁrst, consid-
ering it a high priority objective, and then by actively
integrating it into the regional planning and control mech-
anism.
2. Background
Within the Italian healthcare system, the need for per-
formance measurement has grown more urgent since the
early 1990s, when the government approved the reform of
the National Health Service (Legislative Decrees 502/1992
and 517/1993) [13]. During this period, national reforms
started transferring several important administrative and
organizational responsibilities from the central govern-
ment to the 21 regions, with the aim of making regions
more sensitive to controlling expenditures and to promot-
ing quality, efﬁciency and citizen satisfaction.
At a regional level, only some Italian regions have
adopted systems able to measure performance [14–18].1 MeS  Lab is a research team of the Institute of Management of
Scuola Superiore Sant’Anna which is a public university. MeS  Lab is an
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erformance evaluation system2 in 2004 to measure and
onitor the performance of the Tuscan Health Authori-
ies (HAs). The Tuscan PES was designed and implemented
hroughout a constructive research approach [19]. Start-
ng from performance measurement framework existing in
iterature, above all in the healthcare domain, researchers
eveloped a speciﬁc framework for the Tuscan context
ooking for its practical usefulness, simplicity and its ease
f operation. At this regard, the study involved multiple
takeholders of the healthcare systems such as profession-
ls, healthcare managers both at regional and local level
nd also the regional health councilor.
The Tuscan PES was designed and implemented in order
o pursue the regional strategic objectives. It was intended
o measure the quality of services provided and the capacity
o meet citizens’ needs in order to achieve better health and
uality of life standards on one side and, on the other, to
reserve ﬁnancial equilibrium.
Actually the Tuscan PES comprises about 50 composite
erformance indicators and about 300 simple measures,
owever, this interaction process between the MeS  Lab
esearch team and the regional representatives is still
ngoing in order to add new indicators or to reﬁne the
xisting ones [14]. Since the beginning, the Tuscan PES has
een adopted as a decision support tool at both regional
nd local strategic management levels, and performance
esults of each healthcare provider on selected indicators
ere monitored every 3 months and discussed in sys-
ematic meetings between top management and regional
dministrators. MeS  Lab also organizes training courses for
ealthcare executives, which contribute to facilitate this
ransparent, consensus-based process of sharing perfor-
ance results among healthcare stakeholders. Moreover,
tarting in 2006, PES indicators were linked to the health-
are CEO’s compensation, which is now mostly focused
n quality and appropriateness indicators as relevant fac-
ors which contribute to the ﬁnancial sustainability of the
ealthcare system [20].
Having said this, several factors have made the popu-
arity of the Tuscan PES growing over time [14], among
hem: the striking visual reporting system (the “target” dia-
ram) which is able to highlight multidimensional aspects
hat impact on performance, the linkage between PES and
EO’s rewarding system and the public disclosure of the
erformance results3 [21–24].
Thanks to its success, the Tuscan PES has expanded to
even other Italian regions4 that now use the framework to
ssess the performance of their healthcare services against
enchmarks from the other regions.
ndependent organism since the Scuola Superiore Sant’Anna, unlike other
uscan universities, is not organizationally involved in any of the Tuscan
eaching hospitals.
2 The Tuscan PES model and the IT used to implement it has been
atented in 2009 and 2011 respectively with the following patent num-
ers as reference: 0001358839 and 0001389298.
3 Performance results are available on the MeS  Lab website:
ww.meslab.sssup.it.
4 The network of Italian regions is composed by the following regions:
uscany, Basilicata, Liguria, Marches, Veneto, Umbria, the Autonomous
rovince of Bolzano and the Autonomous Province of Trento.icy 114 (2014) 71– 78 73
Moreover, since 2009, a national-level ﬁrst pilot mul-
tidimensional PES was designed and implemented by the
MeS  Lab, based on the Tuscan experience, in accordance
with the National Agency for Regional Health Care Services
(Agenas).5 These national performance data are also made
accessible to the public through the Ministry website
(http://www.salute.gov.it/dettaglio/phPrimoPianoNew.
jsp?id=273) [9].
Within just a few years, the Tuscan PES has been
demonstrated to be a successful benchmarking system that
signiﬁcantly improved overall regional performance while
assuring economic sustainability [14]. On the whole, sub-
stantial performance improvements were reached at the
average regional level. However, at the more disaggregated
level, the gaps between the best and worst Tuscan perform-
ers has, in some measures, widened [25].
With an awareness that the amount and quality of
health care services that residents receive varies sub-
stantially across geographic areas, MeS  Lab proposed
to the Regional Administration to incorporate measures
regarding variation management into the Tuscan PES in
order to make health care providers responsible for reduc-
ing unwarrented variation within their control. While
recording health care variations is a ﬁrst step, what is
needed is to include targets for variation reduction in the
planning and decision making processes at all levels of the
health care system. Variation management must be con-
sidered in fact a strategic issue strongly connected with
a regional health system’s main mission of universal and
equal coverage and should be monitored and linked to the
reward system for healthcare managers.
Considering the above-mentioned objectives, two  types
of intervention have been proposed. The ﬁrst concerns ser-
vices belonging to categories A and B (Table 1) while the
second is to be used for services belonging to categories C
and D (Table 1).
In the next paragraphs methods and results for both
types of intervention are described taking the Tuscany
region as an experimental setting.
3. Methods: services A and B
The Tuscany region has approximately 3.7 million
inhabitants in an area of 22.994 km2 in the center of Italy. Its
health care system currently counts approximately 51,000
employees, including nurses, physicians and back-ofﬁce
staff, for a total public expenditure of 6.6 billion Euros. The
regional government counts 17 HAs, of which 12 are local
health authorities (LHAs) and 5 are teaching hospitals (THs)
integrated into universities in Florence, Pisa and Siena. In
2000 the Tuscany region began a process of reorganization
of the system that led to the setting up of three operating
structures, called the “Aree Vasta” (AV). Each AV includes
a network of these HAs grouped by geographic proximity.
5 The National Agency for Regional Healthcare (AGENAS, Agenzia
nazionale per i servizi sanitari regionali, http://www.agenas.it/), carries
out  its activities in close collaboration with the Ministry of Health and
the regions, and participates in research programs funded by the Ministry
of Health. The AGENAS activities include Health Technology Assessment,
patient safety and clinical and developing organizational guidelines.
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In addition, the Tuscan territory is divided into 34 health
care districts (HDs) that fully integrate healthcare activities
into welfare services provided by local bodies, ensure that
local activities are well managed and meet the population’s
needs.
Performance results in all three of the above men-
tioned healthcare levels are constantly monitored by the
Tuscan PES across a set of indicators covering six dimen-
sions: population health status; capacity to pursue regional
strategies (i.e., to guarantee that strategic regional goals are
pursued in the indicated time and manner); clinical perfor-
mance (i.e., quality, appropriateness, effectiveness, clinical
risk management); efﬁciency and ﬁnancial performance;
patient satisfaction; and staff satisfaction. Each measure
is benchmarked and published to provide management,
providers, and citizens the opportunity to compare the
results across all the Tuscan healthcare providers.
These indicators are considered as evaluation meas-
ures for services belonging to categories A and B and
are assigned performance assessment ratings for bench-
marking reporting across health providers. For each
evaluation measure, ﬁve different performance levels are
derived for deﬁning the performance of each HA in each
category, from worst to best. This approach is then trans-
lated into a reporting tool, the “target” diagram, that
indicates at a glance underachievement and exceptional
performances of each HA in the evaluation measures. This
chart is divided into ﬁve bands on the basis of the ﬁve
performance levels, each with its own color, from dark
green, for excellent performance, to red, for poor perfor-
mance. Within each HA target, disaggregated results for
each evaluation measure are displayed and the closer the
evaluation indicator is to the center of the target, the higher
its performance level. Within years, the target diagram
and its colors became a common language among Tuscan
managers, politicians, professionals and thanks to its com-
munication power, the target allowed top managers and
professionals to talk the same language [14].
At a national level, the analysis of performance data
from the ﬁrst national pilot PES using the target diagrams
of each region conﬁrmed, at a glance, the existence of
geographic variation in healthcare quality across Italian
regions and, in particular, a clear division between the
north and south of Italy. Fig. 1 shows, as examples, the tar-
gets of 3 Italian regions for the year 2009: one from the
north of Italy (Veneto), one from the center (Tuscany) and
the last from the south (Campania). It is clear from the
ﬁgures that indicators in the targets of both Tuscany and
Veneto are all close to the center, indicating good global
performance, while most of the southern regions’ indica-
tors are concentrated on the target boundaries, indicating
poor scores.
At the regional level, while progresses have been made
in selected regions in improving the performance of HAs,
no efforts until now have been made to identify man-
agerial options that might reduce unwarranted variation.
Nevertheless, starting from 2010 data, Lab MeS  on behalf
of the Tuscany Administration, decided to both stimu-
late wider engagement and discussion on unwarranted
variation across Tuscan healthcare providers and look for
strategies to successfully reduce it. In particular, Lab MeSicy 114 (2014) 71– 78
proposed to initially concentrate on raising awareness of
variation among providers in Tuscany region throughout
the benchmarking measurement process and by incor-
porating variation management into strategy and action
planning.
As a ﬁrst step, starting from 2011, together with HA tar-
get diagrams a table containing yearly values for selected
performance indicator aggregated at Tuscany region level
and a measure of performance variation across HAs was
included in the Tuscan health care benchmarking and
performance evaluation report. An example of selected
indicators for which 2010 and 2011 aggregated value
at Tuscany region level were calculated together with
high/low values for the same indicator among all Tuscan
Has is provided in Additional ﬁle 1.
4. Results: services A and B
Speciﬁc to Tuscany, the target diagrams of each HAs
and results in Additional ﬁle 1 suggested that, although
good overall performance was  achieved over both years,
for many performance indicators, there is considerable
variation among Tuscan HAs. On some key indicators of
performance, there was more than a twofold gap between
the HA with the highest and the lowest value. Therefore,
ample opportunities exist for the health system improve-
ment and the sources of variation needs to be better
investigated and possibly addressed in order to signiﬁ-
cantly reduce performance variation among HAs over time.
These results concerned a group of performance indicators
(regarding services in categories A and B) already embed-
ded in the Tuscan PES for which deﬁned performance
standards either at international level or at the regional
level through local regulations exist (e.g., the percentage
of femur fractures operated within 48 h). As intervention
directed to reduce the performance gaps among Tuscan
Has, all the indicators have been tied to compensation of
Tuscan healthcare CEOs and annual goals are set separately
for each indicator and each HA, taking into account the
performance level of the year for each indicator and the
standard to be reached. In this way, each Tuscan HA is asked
to make improvements so that the poorest performers can
gradually match the highest, thus allowing for reduction in
the performance gaps across Tuscan HAs.
5. Methods: services C and D
The second type of intervention that has been proposed
aims to reduce unwarranted variation of those services,
which do not have any reference standard (categories C
and D). Geographic variation in admission rates for selected
elective procedures (letter C, Table 1) has been widely doc-
umented among different countries and areas [1,26–30].
Starting from the hospitalization records of the Tus-
can residents, geographical variation was  presented in
rates for the following nine procedures which are com-
monly performed and/or for which it was documented
wide geographic variation across and within nations:
coronary angioplasty, colecystectomy, colectomy, inguinal
hernia, knee replacement, hysterectomy, tonsillectomy,
hip replacement and vein stripping (ICD9CM codes and
S. Nuti, C. Seghieri / Health Policy 114 (2014) 71– 78 75
Fig. 1. Veneto, Toscana, and Campania 2009 targets.
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.Fig. 2. Funnel plot for standardized tonsillectomy rate with 95% and 99.8%
control limits, Tuscany region, year 2011.
DRGs are shown in Additional ﬁle 2). Using the age-sex
speciﬁc rate for the whole region under study, these crude
rates (number of procedures per 100,000 inhabitants) were
indirectly standardized by age and sex. Moreover, high/low
ratios for rates as ﬁrst, easily comprehensible measures of
variation, and systematic coefﬁcient of variation (SCV) [26]
were calculated for each Tuscan LHA for 2009, 2010 and
2011. As an example, Fig. 2 shows the funnel plots for 2011
tonsillectomy rate for Tuscan LHAs that depict the relation-
ship between adjusted rates and the number of expected
discharges [31]. Whereas, adjusted rates, SCV and high/low
ratios for single surgical procedures, are shown in Table 2.
6. Results: services C and D
In Tuscany, wide variations in tonsillectomy rates were
observed across geographic areas, a variation also found to
be common in other procedures and to persist over time.
Moreover, LHAs with high (low) rates in one procedure
have not been found to be associated with high (low) rates
in another, most likely reﬂecting autonomous practices
and failures in adhering to shared guidelines and protocols
among professionals.
As already demonstrated in numerous studies
[1,32–36], geographic variation in the provision of this
type of care cannot be completely explained by patient
characteristics and preferences but instead is mainly inﬂu-
enced by differences in clinicians’ behavior and judgment.
Clinicians, in turn, often do not realize that their treatment
decisions vary greatly across geographic areas and have
relevant impact on healthcare costs. In regard to this last
issue, taking as example tonsillectomy rates, the economic
value of the variability among Tuscan HAs in these rates,
has been estimated to be around 7.7 millions of Euros,
which, at least a part of it, could be reduced leading to
resources reallocation [37].
As an intervention, to address variation in this group of
measures in 2012, representatives of the ward managers
from each AV, under the supervision of the Regional Health
Council, were called to start a process of iterative meetings
to stimulate clinicians to follow protocols and, at the same
time, to collaborate in the deﬁnition of written guidelines Ta
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or patients. The goal of this intervention is to increase the
atient’s role and power in order to better meet his/her
eeds and make him/her an active player in the process of
ariation reduction. This is an important step in unifying
ractice patterns across geographic areas, helping patients
ake informed choices about the course of their care and,
onsequently, contributing to reduce the variation [37–42].
oreover, by asking professionals, who are used to work-
ng independently from their colleagues, to be collectively
nvolved in the process encourages a culture of collabora-
ion at the policy-level and removal of existing barriers to
linical integration.
Along with establishing guidelines for patients, health-
are managers were called to be responsible for the
eduction of geographic variation in elective surgery
mong the organizations belonging to their AV and were
ncentivized to reduce high/low ratios of elective rates
ithin the next several years. Both these goals were then
ntroduced in the healthcare CEOs’ 2012 compensation sys-
em in hopes that they will prioritize actions meant to
educe variation and promote joint efforts with health-
are professionals and patients to start this improvement
rocess [43,44].
Finally, this ongoing process of management of varia-
ion undertaken by the Tuscan health care system has been
uggested to the other eight Italian regions belonging shar-
ng the same PES in order to raise awareness about this
ssue.
. Conclusions
The purpose of this study was to report a collaborative
ffort from clinicians, health care providers and policy-
akers to actively manage variation. The authors describe
ow the strategic decision to include the variation issue
n the regional planning and control system, the full and
ransparent public reporting mechanism and the linkage
f variation reduction to managers’ reward systems may
e collectively considered as a starting point of a long-term
pproach to reorient practice toward more effective, equal
nd efﬁcient results.
Interventions for reducing unwarranted variation dif-
er according to health service categories. For services
elonging to categories A and B, where standards and EBM
rotocols are available, measurement and dissemination of
nformation can help to reduce geographic variation, but to
ranslate knowledge into change, measuring and dissem-
nating results should be used together with other policy
echanisms. Among these, institutional mechanisms and
oth normative and regulatory pressures are demonstrated
o inﬂuence behavior but they may  be not enough to
ntroduce practice uniformity. Instead, in the presence
f strong and central managerial control, where ﬁnancial
ncentives are adopted and performance indicators are con-
tantly monitored, variation is expected to decrease [43].
n this sense, the present study provides a contribution
o the analysis of the degree to which these interven-
ions adopted in Tuscany could effectively reduce variation.
ndeed, the analysis of Tuscan performance data in the next
ew years will help determine whether including the vari-
tion dimension in the Tuscan PES, and having integratedicy 114 (2014) 71– 78 77
it within the regional planning and control mechanisms,
results in more uniformity at all levels of the healthcare
system. It will also be possible to gain insights in trends
and associations between the measures of variation and
the PES indicators of quality, process and outcomes.
As for the second type of intervention, it is fundamental
to increase patient empowerment and adopt a patient-
centered approach when delivering care. It is also essential
to promote a shared decision making process and public
disclosure of variation results among health professionals
in order to increase their accountability for their referral,
as well as to enhance benchmarking of both protocols and
population-based measures.
Physicians have to be accountable not only for their per-
sonal relationship with the patient, but also for the impact
that their actions have on public health. Given the com-
plexity of the management of this type of variation, more
uniformity within all level of the health system will be
reached only if policy makers, physicians and patients col-
lectively engage in a joint effort to reduce unwarranted
variation. Regional PES should therefore constantly mon-
itor that this continuous sharing process among health
professionals is carried out with a transparent peer-review
approach.
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